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Mr. William F. Caton

Acting Secretary

Federal Communications Commission
1919 M Street, N.W., Room 222
Washington, D.C. 20554

Re: GEN Docket No. 90-314
Ex Parte Presentation

Dear Mr. Caton:

On May 6, 1994, Apple Computer, Inc. sent a copy of the attached
materials to Donald Gips and Robert Pepper. In addition, Apple provided to Dr.
Gips and Mr. Pepper copies of three videotapes discussing uses of computers in
education. These videotapes are entitled “Wireless Coyote (Diet Version) An
Investigation by Apple Classrooms of Tomorrow,” “Kids, Cameras and
Computers,” and “Cloud Forest Classroom: An Investigation into Wireless
Computing.”

Two copies of this letter and the attached materials, and one copy of the
videotapes, are hereby submitted for the public record in this proceeding,
pursuant to 47 C.F.R. § 1.1206(a)(1). These materials were sent by Apple to the
undersigned at the same time they were sent to Dr. Gips and Mr. Pepper, and are
being filed promptly upon their receipt.

If there are any questions in this regard, please contact the undersigned.

Sincerely,

/

Henry Goldberg
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Dr. Don Gips OFFCE OF 7 gy CNRISSION
Deputy Chief of Office ?SECHETAAY
Plans and Policy
FCC
1919 M Street, N.'W.

Washington, D.C.

Dear Don,

Thank you for meeting with us last week. As you can tell, we care deeply about education and the
appropriate integration of technology. We’ve learned a lot from our years of working with
educators, and we think the information we’ve gained would be helpful in your endeavors.

I hope our meeting represents the beginning of a mutually beneficial dialogue between Apple and
you. The dialogue might include such topics as the effective uses of technology in education—both
now and in the future, barriers to achieving technology integration and equity, and national
initiatives.

As we discussed, seeing something in action is always more compelling than hearing it described.
To help you get first-hand experience with some exceptional implementations of technology use in
education, I’ve included a list of sites that you might visit.

To start the information flow, I’ve also enclosed the materials that we discussed.

» Apple Education Research Series—Effectiveness Reports
» The ACOT Information Packet

« Kids, Cameras, and Computers (a short video)

+ Cloud Forest Classroom (wireless communications video)
« Wireless Coyote (wireless communication video)

In addition, under separate cover, we will be sending you the latest issue of education publication,
The Computing Teacher (theme: online collaboration).

I look forward to continuing our work together. Sue Collins, of my office, will provide whatever
assistance you need from the Education Division. You can reach her at (408) 974-2137.

Sincerely,

Cheryl A. Vedoe

~ Vice President and General Manager, Education Division
Apple Computer, Inc.

cc: Jim Burger, Government Affairs
Sue Collins, Education Division
Henry Goldberg, Goldberg, Godles, Weiner, & Right
Jackie Robinson, Government Affairs

Apple Computer. Inc.
20525 Muriam Avenue
Cuperting, California 93014
(408) 996- 1010

TLX 171570
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May 6, 1994

Mr. Robert Pepper

Chief of Office

Plans and Policy

FCC

1919 M Street, N.W.

Washington, D.C. _ -

Dear Mr. Pepper,

Thank you for meeting with us last week. As you can tell, we care deeply about education and the
appropriate integration of technology. We’ve learned a lot from our years of working with
educators, and we think the information we’ve gained would be helpful in your endeavors.

I hope our meeting represents the beginning of a mutually beneficial dialogue between Apple and
you and your staff. The dialogue might include such topics as the effective uses of technology in
education—both now and in the future, barriers to achieving technology integration and equity, and
national initiatives.

As we discussed, seeing something in action is always more compelling than hearing it described.
To help you get first-hand experience with some exceptional implementations of technology use in
education, I've included a list of sites that you might visit.

To start the information flow, I've sent to Don the following list of materials that we discussed.

« Apple Education Research Series—Effectiveness Reports
» The ACOT Information Packet

+ Kids, Cameras, and Computers (a short video)

+ Cloud Forest Classroom (wireless communications video)
» Wireless Coyote (wireless communication video)

In addition, under separate cover, we will be sending the latest issue of education publication, The
Computing Teacher (theme: online collaboration). If you need additional copies of anything, please
let us know.

I look forward to continuing our work together. Sue Collins, of my office, will provide whatever
assistance you need from the Education Division. You can reach her at (408) 974-2137.

Sincerely,

Cheryl A. Vedoe

Vice President and General Manager, Education Division
Apple Computer, Inc.

cc: Jim Burger, Government Affairs
Sue Collins, Education Division
Henry Goldberg, Goldberg, Godles, Weiner, & Right
Jackie Robinson, Government Affairs

Apple Computer, Inc.
20325 Mariani Avenue
Cupertino, California 93044
(H8) 990- 1010

TIX 171376



"Schools to Visit"
Apple Computer, Inc.
Page 1
Peakview Elementary School
Cherry Creek School District
19451 E. Progress Circle
Aurora, CO 80015
(303) 766-1996
Contact: Karen Peterson

Peakview Elementary, a K-5 school, has been open for three years and has
hosted approximately 1500 national and international visitors. Peakview is a
literature-based environment with an emphasis on technology. There are 4-6
Macintoshes computers in each classroom networked across the building to
access and update student electronic portfolios. The students are in multi-age
groupings and work with many forms of technologies to support their
teaching and learning objectives.
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Calloway County Middle School
(NASDC/ACOT-Teacher Development Center)
2108-A Copllege Farm Road

Murray, KY 42071

(502) 753-4182

Contact: Marilyn Willis, Principal

Excellent implementation of portable computers in the middle school. 100
PowerBooks are used by students and teachers across the curriculum Walk
into any classroom and you'll find PowerBooks on tables and desks being
used in science, math, language arts. PowerBooks are checked out through
the library, and used in classrooms, as needed, as well as taken home by
students to do assignments. The PowerBooks makes teacher inservice very
easy because teachers can take computers home anytime.
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Ralston High School
Ralston School District
8545 Park Drive

Ralston, Nebraska 68127
(402) 3314700

Contact: Mike Burns

Students and faculty at this 900 student high school have been given ready
access to the current information highway, as well as ready access to the
district's internal network. The infusion of technology into the curriculum at
the school is so great, that almost 60% of all student work is turned in
electronically.
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Sioux Falls Public Schools
201 East 38th Street
Sioux Falls, South Dakota 57117
(605) 339-6023
Contact: Mike Christensen

All elementary and middle school teachers and administrative staff at this
district have been given portable computers, (PowerBooks). By doing this,
this district has empowered teachers to be part of the information age; to
really understand and appreciate how technology can assist them in the task
they need to do as teachers and administrators. The district has also provided
much-needed information to these staff members about how technology can
be used effectively with students. By investing in their staff, this district has
made teachers into major supporters of the use of technology in the district.
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Millcreek Public Schools

Erie, PA
(814) 835-5315
Contact: Sam Petruso, Technology Coordinator

Verel Salmon, Asst. Superintendent

Millcreek Public Schools represent an entire district that has taken the
challenge of education reform to heart. They have changed the instructional
process, using technology as the catalyst, to truly reflect the needs of a
community to produce graduates that have the skill sets necessary to make
them valuable contributors to the society in which they will

live. A great site for everything from grades K-8.
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Bergen County Tech Schools

Hackensack, NJ

(201) 343-6000

Contact: Len Margolis, Director of the Academy
John Grieco, Superintendent '

Bergen County Tech Schools (BCTS) has a vision for technology education
that takes the traditional thinking on vo-tech instruction to new heights.
Rather than just focus on the practical trade students, they have re-
engineered their academic programs to appeal to the high achieving student
in math and the sciences. Technology plays a key role in that process and has
gotten them state-wide acclaim for the innovation of their visions and the
implementation of their facilities. They also have a very aggressive teacher
training program centered around using technology in the classroom.



"Schools to Visit"
Apple Computer, Inc.
Page 3

22 22 R R R RS EES ER LR B

Diplomat Elementary School

16th Terrace

Cape Coral, FL

(813) 458-0033

Contact: Linda Caruso, Principal

This southwest Florida elementary school integrates technology throughout
the curriculum. The school represents a widely diverse group of children,
from Chapter One students to relatively affluent children of mixed races.
This was one of the earliest Apple Early Language Connection (AELC) sites.
Teachers have implemented AELC and used it as a launching pad for
innovative new approaches to teaching and learning. Students have created
their own television studio, too.
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Hampton City Schools

1819 Nickerson Blvd.

Hampton, Virginia 23663

(804) 850-5245

Contact: Dr. Charles Stallard

A great site for management information in K-12 school districts. The entire
district is a model of enterprise computing using VITAL, DAL, library
information systems, and DataPrism for display of information. Fingertip
access to information using PowerBooks by superintendent and his staff.
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Shoreline School District
18560 1st Ave. NE
Seattle, WA 98155

(206) 367-6111

Contact: Al Morasch

Shoreline is a model for utilization of technology in education. The district
office is one of the most state-of-the-art facilities in the state and reflects
their commitment to having technology integrated at all levels, from the
classroom to the administrators desktop.
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and many more.......If you need additional sites to visit, please contact Sue
Collins at 408-974-2137. :
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High school students use
their computers to design
proposals for agricuitural-
related businesses. One plans
her own pet shop, another an
Interlor “plantscaping”
service. They also use the
computer to create a resume
and write both cover and
follow-up letters for their job
search.

Preparing Students
for the Workforce

Why use computers to prepare students for the workforce?

The SCANS Report notes that the personal computer “has reconfigured the world of
work as has perhaps no other invention since electricity or the assembly line” and points
out that students need “enabling” skills—basic skills, thinking skills, and functional skills in
the areas of systems, personal interactions, information, resources, and technology—to
prepare for today’s work force.

Vocationally-oriented education programs teach subjects today that didn’t exist a few
years ago. Desktop publishing, electronic spreadsheets, word processing, and CAD-CAM
are all common to vocational and
business education programs in
schools. Computers motivate
students, providing realistic
simulations and productive tasks
that match workplace require-
ments. Students, like workers in
business and industry, use
computers to manipulate and
manage data—to solve problems,
to build from ideas, to control
technology systems, and to make

presentations that help others
i derstand.
Choices, from Careerware, belps students explore un (
bundreds of occupations matched to their interests .Vocauonal, tech prep, and
and educational program. business education programs can
bridge the high-tech world of

students’ everyday lives and the increasingly technological environment of the workplace.
The computer is central to both worlds; it needs to become a central part of the schools’
vocationally-oriented programs, t00. People entering most occupations must have basic
skills in using computer application programs. Computers need to be part of systemanc
plans to address the transition between school and work.

What the research says:

Computers help students master the basic skills needed to participate and succeed in
vocational education programs—and in the workforce.!

In addition to helping students develop competendies in basic skills, the experience
of using technology helps prepare them to use the contemporary tools of the workplace.!

Effectiveness Reports



Preparing Students for
the Workforce

Computer applications in vocational courses with “heavily enriched mathematics
content,” such as electronics, CAD, or agricultural science, help produce significant gains
in mathematics competencies®

Writing instruction using word processing improves the students’ quality of writing as
well as their artitudes toward writing.*

Cltations for research resuits:
1Dees, A. (1990). Basic skills go high tech. Vocational Education Journal, 65(1), 30-33.

?Imel, S. (1992). Computer-assisted instruction in vocational education. Columbus, Ohio: ERIC
Clearinghouse on Adult, Career, and Vocational Education. (ED 347 327)

3Copa, G.H., & Copa, P.M. (1992). Vocational education. In Marvin C. Alkin, (Ed.), Encyclopedia
of Educational Research (Sixth Edition). New York: Macmillan.

4Schramm, RM. (1991). The effects of using word processing equipment in writing instruction.
Business Education Forum, 26, 7-11.

Things to read:

Association for Supervision and Curriculum Development. (1992) Education for employment
(spedcial issue). Educational Leadership, 49(6).

Tommye Lou Grenn, et al. (1992). How I use computers in. . . Vocational Education Journal,
67(3), 25-29.

Barbara Malpiedi Kirby (1992). On the cutting edge: A review of state-of-the-art instructional
technology. Vocational Education Journal, 67(3), 32-33; 53.

V. Wayne Klemin (1993). Multimedia and business education. Business Education Forum, 28, 77-30.
N. L McCaslin & Robert M. Torres (1990). Personal computers—More than calculators and word
processors! The Agricultural Education Magazine, 64(12), 22-23.

Rutherford, Brian (1992). Using the Macintosh computing environment to move from industrial
to technology education. School Shop/Tech Directions, February, 20-21.

Emest Savage (1993). Technology education: Meeting the needs of a complex society.
NASSP Bulletin, 77(554), 41-53.

Places to call or visit:
Phil Jones, Assistant Principal, Lake Highlands High School, 9449 Church Road, Dallas, TX 75238,
214/553-4220

Ken Matheson, Superintendent, Mendocino Unified School District, P.O. Box 1154,
Mendocino, CA 95460, 707/937-5868

Steve Simms, Technology Teacher, West Junior High, 1309 Holly Drive, Richardson, TX 75080,
214/470-5359

© 1994 Apple Computer, Inc. Apple, the Apple logo, and Macintosh are trademarks of Apple Computer, [nc., regseered
in the U.S.A. and other countries. Permission to reproduce for nonprofit use is granted, provided this publication 1s crecwed.
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laboratory data using Why use computers In sclence Instruction?

g:aTtp:;:l z:z'::f':::‘::';t’ To reach the National Educational Goals for the Year 2000, students must master

fter school to practice their scientific problem-solving skills. And there is no better way to encourage development of
a labs. d P these skills than through the use of technology to solve scientific problems. This approach
PH labs, do temperature focuses on a classroom environment that is rich in opportunities for cooperative leamning;
studles, and learn to that is organized around themes, not textbook approaches to scientific disciplines; that
manipulate the data for offers an abundance of interdisciplinary, real-world problems for students to tackle; and that
class presentations. shifts the responsibility for learning to the student.

The computer is central to this
way of teaching and learning.
Using multimedia applications,
students have access to vast visual
and audio collections of scientific
data—pictures to help explain
phenomena, to use for presenta-
tions, and to help students who
leamn best visually. Microcomputer-
based laboratories can measure
time, temperature, voltage, pH,
light intensity, and force. And
students can take frequent and
reliable measurements without
Interacive Physics, rom Knowledge Revolution, worrying about the calculation

eracuve Fnysics, W necessary to portray the data—and
lets studens explore scientific principles by they can mampgulatg that data,
manipulating objects and their environment.  asking the “Whatf?” questions that
practicing scientists ask.

What the research says:

When the computer is used to do what couldn’t easily be done without computers,
greater achievement gains are seen and attitudes toward science improve.!

Students leam more efficiently when they can watch the science event and its real-time
graphic representation simultaneously. Just using computers for graphing seems to aid
students’ understanding of science concepts and removes the drudgery of creating the
physical graph.?

Computerized simulation expands classroom inquiry and improves learning. Working
with simulations encourages the students to think hypothetically and to use complex
strategies with variables.?

Learning-disabled (LD) students using computer simulations score significantly higher
than did traditionally taught students—both LD and non-LD—on recall of basic information
and problem-solving skills.! '

Effectiveness Reports



High School Science

When working with complex models, students using the computer seem able to grasp
and apply s’ysmms thinking to analysis and even transfer the concepts from one science area
to another.

Computer modeling and visualization in physics allow advanced science students to
spend more time in active scientific inquiry.®

Citations for research resuits:
!Lavoie, D.R & Good, R. (1988). The nature and use of prediction skills in a biological computer
simulation. Journal of Research in Science Teacbing, 2(5), 335-360.

?Brasell, H. (1987). The effect of real-time laboratory graphing on learning graphic representations of
distance and velocity. Journal of Research in Science Teaching, 24(4), 385-395. Also, see Linn, Marcia
C. Layman, ].W. & Nachmias, R. (1987). Cognitive consequences of microcomputer-based laboratories:
Graphing skills development. Contemporary Educational Psychology, 12, 244-253.

YMingz, R. (1993). Computerized simulation as an inquiry wol. School Science and Matbematics,
93(2), 76-80. Also, see Rivers, R. and Vockell, E. (1987). Computer simulations to stimulate scientific
problem solving. Journal of Research in Science Teaching, 24(5), 403415.

‘Woodward, J. Carnine, D., & Gersten, R. (1988). Teaching problem-solving through computer
simulations. American Educational Research Journal, 25(1), 72-86.

$Mandinach, E.B,, et al. (1988). The impact of the systems thinking approach on teaching and leaming
activities. Educational Testing Service Report. (ED 305 928) Also, see Mandinach, E.B. (1988). The
cognitive effects of simulation modeling software and systems thinking and learning and acbieve-
ment. Paper presented at the American Education Research Association Convention.

$Shore, LS., et al. (1992). Learning fractals by “doing science™: Applying cognitive apprenticeship
strategies to curriculum design and instruction. Interactive Learning Environments, 2(3&4), 205-226.

Things to read:

Leslie Eiser (1992). Multimedia science programs: Moving science education beyond the textbook.
Technology and Learning, 12(6), 16-33.

Randolf Tobias (1992). Math and science education for African-American youth: A curriculum chal-
lenge. NASSP Bulletin, 76(546), 42-55.

Ronald Aust (1991). Computer networking strategies for building collaboration among science
educators. (ED 347 058)

John LeBaron & Rebecca Warshawsky (1991). Satellite teleconferencing between Massachusetts and
Germany. Educational Leadership, 48(7), 61-64.

Places to call or visit:
Jim Nazworthy, Physics Teacher, John Biggerstaff, Math Teacher, Lee’s Summit High School,
400 East Blue Parkway, Lee's Summit, MO 64063, 816/524-7151

Ken Schnobrich, Science Department Chairperson, Clarence Senior High School,
9625 Main Street, Clarence, NY 14031, 716/759-8311

Gene Nelson, Science Teacher, Bullard High School, 5445 North Palm, Fresno, CA 93704,
209/441-3966

Mike Froning, Faculty Chair, Alabama School of Fine Arts, 700 18th Street North, Birmingham, AL
35203, 205/328-3143

© 1994 Apple Computer, Inc. Apple, the Apple logo, and Macintosh are trademarks of Apple Computer, Inc., registered
in the U.S.A. and other countries. Permission to reproduce for nonprofit use is granted, provided this publication is credited.
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To help inspire at-risk
students to write, a high
school teacher begins with an
exercise using SimCity. First,
students create a city In which
half the population Is poor
and the other halif is wealthy.
Using this imaginary city as
background, students create
characters, develop a piot,
and write short storles.

High School Writing

Why use computers for high school writing Instruction?

At the secondary school level, writing connects all subjects. Writing in the subject
areas helps students improve their critical thinking, which, for any course, means restruc-
turing ideas, expressing them, and truly understanding them. This process involves a
student in a collaboration that includes him or herself, other writers, and the teacher.

The writing process requires motivation. Teachers find the computer the ideal tool to
increase student motivation and to help students make connections among the subject
areas. The computer turns the high school classroom into a learning environment where
communication is accessible. Authentic writing—writing for a real audience—dramatically
increases the motivation of low
achievers and is readily accom-
plished using telecommunica-
tions. Tools for idea mapping,
desktop publishing programs,
and reference materials help
student writers become more
creative and proficient, willing to
develop and express their ideas
with pride and confidence.

What the research says:
When students use word
processing to write, there is a
significant improvement in their
attitude toward self, teachers, and
writing.!
Low-achieving writers benefit from participation in telecommunications-based writing
projects in which they are intrinsically motivated in a real communications environment?
Urban LEP students improve their writing by using word processing (and become
more positive about school and about writing). Support from word processing includes:
overcoming illegible handwriting, conferencing about assignments, extending the length
of assigned writing, overcoming fear of errors, and encouraging student collaboration.?
Reviews of the research on the effects of word processing indicate that there is an
increase in revisions, fewer mistakes, and more correction of them. And when word
processing use is combined with an effective teaching model, students achieve at a higher
level than those not using a word processor.*

ClarisWorks, from Claris Corporation, lets students
combine graphics with text to produce professional-
looking reports.

Effectiveness Reports



High School Writing

Studies show significant performance differences between students using computers
and those writing essays by hand. Students who use computers receive higher perfor-
mance scores and higher grades on their essays. Computer essays contain fewer punctua-
tion errors, and have a greater average sentence length and a greater number of complex
sentences.’

Cltations for research resulits:
1Kurth, R. (1987). Using word processing to enhance revision strategies during student writing
activities. Educational Technology, 27(1), 13-19.

?Spaulding, C. & Lake, D. (1991-1992). Interactive effects of computer network and student
characteristics on students’ writing and collaborating. Cited in Riel, M. (1992). Approaching the
study of networks. The Compuser Teacber, 19(4), 7-9, 52.

3Silver, N.W. & Repa, T.J. (1993). The effect of word processing on the quality of writing and
self esteem of secondary school English-as-a-second-language students: Writing without
censure. Journal of Educational Computing Research, 9(2), 265-283.

‘Snyder, 1. (1993). Writing with word processors: A research overview. Educational Research,
35(1), 4945.

$Robinson-Staveley, K. & Cooper, J. (1990). The use of computers for writing: effects on an
English composition class. Journal of Educational Research, 6(1), 4148. -

Things to read:
B.G. Erickson (1989). Revision for the restless: Peer editing for Macintosh.
The Computer Teacber, 17(1), 54-55.

Peggy Anderson (1993). Connecting with “the real world.” Momentum, 72-73.

Sarah Schrire (1993). The computer, the class and the English teacher. English Teacbers’
Journal, 46, 21-23.

Places to call or visit:
Wayne Robinson, Principal, Sandy Creek High School, 360 Jenkins Road, Tyrone, GA 30290,
404/969-2842

Claron Hanefeld, Technology Coordinator, East Allen County Schools, 1000 Prospect Avenue,
New Haven, IN 46774, 219/493-3761

© 1994 Apple Computer, Inc. Apple, the Apple logo, and Macintosh are trademsrks of Apple Computer, Inc., repstered
in the U.S.A. and other countries. Permission to reproduce for nonprofit use is granted, provided this publication 1§ credated.
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Middle school teachers, ,

Management and
professional staff use their

PowerBook computers to

memetis, | Administration

unexpected, but powerful,
outcome Is increased
collaboration. Why use computer-based management tools?

Principals and other school administrators have enormous responsibilities to commu-
nicate with teachers, students, and parents; find and analyze information; manage people;
and administer discipline. Technology helps school leaders accomplish these tasks with
greater efficiency and productivity.

Computer networks, electronic mail, presentation software, desktop publishing, and
computer databases are all components of technology that make a school administrator

more effective in accomplishing his
or her everyday tasks. For instance,
¢ rie et Cioss JIETNR atisadence severts local telephone lines allow meet-

B 3, .., possbetics N ings, workshops, and conferences

CIL i e — to be held over a network, eliminat-
it ¢ T ing the need for travel and time
it |y 00 away from school. Electronic mail
s, B P allows for communicating with staff
ree ol oy and parents, removing the bound-

— s aries of time and place. And
o Tree TSmsad o Caroid Promat pOWCI'fU] dCSk[Op pubhshmg
e e —“.:T'-“‘*T-"""‘"?r capabilities permit school admurus-
= trators to make professional
presentations to parents and
o Administrators can analyze attendance in a colleagues.
variety of ways with Chancery’s Mac School

Student Information System.

What the research says:

Providing computers and printers (and training) to all teachers and school admirustra-
tors, for at home or in school use, increases both administrative productivity and feelings
of professionalism.!

Principals using technology for administrative purposes in their schools report an
increase in autonomy from district office control and the ability to be more personally
productive using word processing.2

Principals who learn about both administrative and educational applications of
technology feel more confident in dealing with staff requests and purchase decisions.’

Establishing a “homework hotline” using telecommunications increased homework

Effectiveness Reports



Management and
Administration

time by two hours/student/week—and students continued getting schoolwork from the
system during the summer.*
Elementary teachers provided with laptop computers tend to increase their use of the
computers for administrative applications, especially record keeping and grading.*
Teachers with laptop computers report significant pedagogical changes: increases in
the amount of inquiry-oriented instruction and project-based activities, increased collabo-
ration with teachers, and more communication with students.®

Citations for research resuits:

1Rockman, S., Pershing, J. & Ware, W. (1992). Productivity, professionalism, and empowerment.
Indianapolis: Indiana Department of Education.

?Cannings, T.R and Polin, L. (1987). The computer as an administrative tool: A survey of 30 high
schools. In A. Bank and R. Williams (Eds.), Information systems and school improvement:
Inventing the future. New York: Teachers College Press, 39-56.

3Rockman, S. and Sloan, KR (1993). A program that works: Indiana's principals’ technology
leadership training program. Indianapolis: Indiana Department of Education.

‘Mountain, L. (1992-1993). Doing homework on a telecommunications network.

Journal of Educational Technology Systems, 21(2), 103-107.

$Weast, J.D., Parry, J. and Peterson, T. (1993). Empowering middle school teachers with portable
computers. ERS Spectrum, 11(3), 22-26.

$McMillan, K and Honey, M. (1993). Year one of Project Pulse: Pupils using laptops in science and
English. Technical Report No. 26. New York: Center for Technology in Education. (ED 358 822)

Things to read:
JudyJ. Harris (1993). Computer use in elementary schools: An update. Principal, 72(3), 50-51.

Thomas F. Kelly (1991). Effective schools and computers. Principal, 70(3), 53-54.
Peter H. Lewis (1991). The Technology of Tomorrow. Principal, 71(2), 6-7.
Lynne Schrum (1992). What is distance education? Principal, 71(3), 56-57.

K-12 computer networking, ERIC Review, 2(3) Winter 1993. (ED 355 940)

Dan H. Wishnietsky (1991). Using electronic mail in an educational setting. Bloomington, IN:
Phi Delta Kappa Fastback, 16.

Places to call or visit:
Tom Petersen, Library Media Supervisor, Sioux Falls Public Schools, 1116 West Ninth Street, Sioux
Falls, SD 57104, 605/331-7951

Martha Lyle, Principal, L.D. McArthur Elementary, 330 East Ten Mile Road, Pensacola, FL 32534,
904/484-5115

Eileen Steele, K-12 Computer Coordinator, Lafayette School Corporation, 2300 Cason Street,
Lafayette, IN 47904, 317/449-3230

Ken Matheson, Superintendent, Mendocino Unified School District, P.O. Box 1154, Mendocino, CA
95460, 707/937-5868

© 1994 Apple Computer, Inc. Apple, the Apple logo, Macintosh, and PowerBook are trademarks of Apple Computer, Inc..
registered in the U.S.A. and other countries. Permission to reproduce for nonprofit use is granted, provided this publiauon
is credited.
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History students use
computers, videodiscs, and a
varlety of software to study
the Middle Ages. After viewing
14 different casties on the
Salamandre videodisc, they
choose a favorite, then

explore the National Gallery of
Artvideodisc to find art of the
same period.

Middle School
Social Studies

Why use computers in teaching soclal studies?

Social studies education should stimulate high levels of thinking and analysis.
Computers and other technologies provide powerful tools for learning concepts, testing
generalizations, solving problems, and processing information in order to make decisions.
Students can use the technology to brainstorm ideas, test hypotheses, outline their
thoughts, organize their ideas, and connect one idea to the next. With technology,
students can work together, sharing thoughts and resources as they collect data, solve
problems, and develop new ideas. Students can use multimedia to create exciting,
informative presentations that engage their classmates.

Middle school students are motivated and challenged by computers and related
technologies. Schools can enhance these interests by providing new instructional
approaches that use the computer—from simulations of historical events to “What-if?”
questions of national databases, from geography games to powerful research and presen-
tation tools. In the social studies, technology can help make connections to the real
world, provide access to enormous amounts of information, and encourage collaborative
work.

What the research says:

The computer can be a powerful tool for the delivery of critical-thinking and prob-
lem-solving activities in the social studies classroom. At the same time, the computer
offers the opportunity for successful collaborative learning.!

Computers help students organize and manipulate information and improve perfor-
mance in problem solving.?

Students can use computers to graph, help interpret information, and apply that
knowledge in social studies.?

Students using computers in a history class demonstrated nncrased motivation and
recall and took less time to complete the unit.*

Citations for research results:
' Repman, ]. (1993). Collaborative, computer-based learning: Cognitive and affective outcomes.
Journal of Educational Computing Research, 9(2), 149-163.

?White, CS. (1987). Developing information-processing skills through structured activities with a
computerized file-management program. fournal of Educational Computing Research, 3(3), 353-375.

3Jackson, D., Berger, C. and Edwards, B. J. (1992). Computer-assisted thinking tools: Problem
solving in graphical data analysis. Journal of Educational Computing Research, 8(1), 43-67.
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Middle School
Social Studies

‘Yang, Y.C., (1991-1992). The effects of media on motivation and content recall: Comparison of
computer and print based instruction. Journal of Educational Tecbnology Systems, 20, 95-105.

Things to read:
James Barth (1990). Methods of instruction in social studies education. Washington, D.C.:
University Press of America.

Howard Budin, Robert Taylor & Diane Kendall (1987). Computers and social studies: Trends and
directions. The Social Studies, 78(1), 7-12.

Michael W. Reed & Gwendolyn S. Rosenbluth (1992). The effect of HyperCard programming on
knowledge construction and interrelatedness of humanities-based information. (ED 355 908)

Charles S. White (1991). Technology and social studies education: Potentials and a prognosis.
NASSP Bulletin, 75(531), 3341.

Juliette Avots (1993). Technology as a bridge. Educational Leadership, 50(7), 83-84.

Bruce Watson (1990). The wired classroom: American education goes on-line. Phi Delta Kappan,
72(2), 109-112.

Paula Kay Montgomery (1992). Integrating Library, Media, Research, and Infommnon Skills.
Phi Delta Kappan, 73(7), 529-532.

Timothy Tyler (1992). A School with Its Own TV Station. Principal, 72(4), 51-52.

Places to call or visit:
Camille Barr, Principal, Brown Barge Middle School, 151 East Fairfield Drive, Pensacola, FL 32503,
904/444-2700

Mary Anne Charron, Principal, Trickum Middle School, 948 Cole Drive, Lilburn, GA 30247-5498,
404/921-2705

Claron Hanefeld, Technology Coordinator, East Allen County Schools, 1000 Prospect Avenue,
New Haven, IN 46774, 219/493-3761

© 1994 Apple Computer, Inc. Apple, the Apple logo, and Macintosh are trademarks of Apple Computer, Inc., registered
in the U.S.A and other countries. Permission to reproduce for nonprofit use is granted, provided this publication is creditad




Ninth-graders create
muitimedia science
presentations for parents and
local sclientists and use half
the time to explain where they
locate information, how they
organize It, and why they
make the Information cholces
they do.

Middle School Science
and Mathematics

Why use computers for middle school science?

An inquiry approach to middle school science and mathematics is strongly endorsed
by both NCTM and NSTA. In middle schools, students benefit from collaborative learning
and the opportunity to explore and try out alternatives. They need content and processes
connected to the world around them. The computer can play a vital role in making
science and mathematics real, dynamic, and engaging for students.

Technology allows for the “doing” of sdence, providing hands-on experiences for
students. There are a growing number of science learing opportunities on classroom
networks, as part of telecommuni-
cations services, and in the form of
microcomputer-based laboratories.
Simulation software allows
students to interact with environ-
ments otherwise unavailable to
them.

Innovative software encour-
ages students to apply math skills
to real-world problems in order to
gain a deeper understanding of
the concepts. Technology helps
them make connections, analvze
ideas, and develop conceprual
Math Connections: Algebm I ﬁvm Sunburst/WINGS fOf frameworks for [hmklng and
learning, lets students work with on-screen “objects” problem solving. They can do real
that display variables, functions, and graphs. science, apply mathematics, and

share their findings with others.
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What the research says:

Microcomputer-based laboratory experiments improve the knowledge of science
concepts and processes, and encourage the application of multiple modalities in authen-
tic science experiences.!

Using computers for performing graphing functions seems to aid students’ under-
standing of science concepts and removes the drudgery of creating the physical graph.?

Students who used computers to create computational models of scientific processes
dealt with more complex problems than those without modeling software

Computer tools in science help students understand and master high-level science
concepts, working through a progression of conceptual levels.*

Effectiveness Reports



Middle School Science
and Mathematics

Students who use computers for math problem solving improve interpersonal
relationships and increase creativity. 3

Students spend more time analyzing and interpreting data when they use computers
in an integrated, problem-based curriculum.®

Citations for research results:

'Summers, M., Solomon, J., Bevan, R., Frost, A., Reynolds, H., Zimmerman, C., (1991). Can pupils
learn through their own movement? A study of the use of 2 motion sensor interface. Physics
Education, 26(6), 345-349. Also, see Stein, J.S., Nachnias, R, and Friedler., Y. (1990). An experi-
mental comparison of two science laboratory environments: Traditional and microcomputer-
based. Journal of Educational Computing Research. 6(2), 183-202.

?Mokros, J. & Tinker, RF. (1987). The impact of microcomputer-based labs on children's ability
to incerpret graphs. Journal of Research in Science Teaching, 24(4), 369-383. Also see, Linn, M. &
Songer, N.B. (1991). How do students’ views of science influence knowledge integration?
Journal of Research in Science Teaching, 28(9), 761-784.

Miller, R. et al. (1993). Educational tools for computational modelling. Computers and Educa-
tiom, 21(3), 205-261.

‘Linn, M. Songer, N.B., Lewis, E.L,, & Stem, J. Using technology to teach thermodynamics:
Achieving integrated understanding. In D.L. Ferguson (Ed), Advanced technologies in the
teaching of mathematics and science. Berlin: Springer-Verlag, in press. Also, see Eylon, B-S., &
Linn, M. (1991). Models and integration activities in science education: Designing intelligent
learning environments. Norwood NJ Ablex Publishing Co.

SNiess, M. (1992). Winds of Change. The Computing Teacber, 19(6), 32-35.

¢Mevarech, Z. & Kramarski, B. (1992). How and how much can cooperative logo environments
enhance creativity and social relationships? Legrning and Instruction, 2, 259-274.

Things to read:
John LeBaron & Rebecca Warshawky (1991). Satellite teleconferencing between Massachusetts
and Germany. Educational Leadership, 48(T), 61-64.

Randolf Tobias (1992). Math and science education for African-American youth: A curriculum
challenge. NASSP Bulletin, 76(546), 42-55.

J. McFaul (1991). JEdI project helps bring school science down to earth. Computer Digest, 6(7), 9.

C. L Anderson (1990). Strategies for introducing databases into science. Journal of Computers in
Matbematics and Science Teaching, 9(2), 11-22.

Jose Manuel Yubar, et al. The computer as a tool for curriculum development in the classroom.
Educational Media International, 30(3) 1993.

Places to call or visit:
Ruthie Blankenbaker, Technology & Curriculum Coordinator, Park Tudor School, 7200 North
College Avenue, Indianapolis, IN 46240, 317/254-2716

Steve Simms, Technology Teacher, West Junior High, 1309 Holly Drive, Richardson, TX 75080,
214/470-53%9

© 1994 Apple Computer, Inc. Apple, the Apple logo, and Macintosh are trademarks of Apple Computer, Inc., registered
in the U.S.A. and other countries. Permission to reproduce for nonprofit use is granted, provided this puhlirarine is ceenicas
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Middle school students create
an Interactive report about
Greek mythology. This
“yearbook” begins with a
picture showing students
dressed as gods or
goddesses. A click on any
face displays Information
about that character.

»

Middle School
Language Arts

Why use computers in language arts?

The best way to learn language is to create it. A language arts classroom should be a
work center where students create professional-looking language productions, from
prose to poetry to plays. And they should work together—collaborative learning is
especially effective at the middle school level. Computer networks link writers with one
another, providing the real audience adolescent learners need, along with peer interac-
tion for revision and conferencing. Through the network, students share comments or
collaborate on the same document from computers in different places. Telecommunica-
tions extends the network to others around the world. In these ways, technology fosters
exploration and production with words and ideas.

Reading is also an important part of the middle school language arts curriculum.
Technology can support the development of comprehension skills by posing questions
and providing “story support.” Telecommunications and multimedia technologies
create functional language-learning environments where reading skills are developed in
the context of accomplishing a task. Computer programs surround and support the act
of reading with access to hypertext, graphics, sound, music, animation, and video. Click
on a word and find out how it sounds, or what it means, in English or in Spanish. The
computer can even record a child’s oral reading and play it back for his own analysis.
Technology allows a fully integrated approach to the language arts.

What the research says:

Reviews of the research have found that when word processing use is combined with
an effective teaching model, students achieve at a higher level than those not usinga
word processor.!

Studies of revision on the word processor point to an increase in the frequency of
revision, fewer mistakes, and more corrections.!

Remedial reading students using computer reading games to develop and reinforce
reading comprehension skills showed significant gains on reading achievement and
improved attitudes toward reading.?

When measured holistically, students using laptop computers to keep journals, anite
stories, and complete assignments in science and English classes showed marked im-
provement in their ability to communicate persuasively, organize ideas logically, and use 2
broad vocabulary effectively.?

Students participating in writing activities over telecommunications show dramauc
improvements in writing quality and attitudes toward writing, and often improve their
reading comprehension and vocabulary, as well.¢

Effectiveness Reports



Middle School
Language Arts

Middle school students using computers improve the quality of their writing and
learn knowledge-transforming and text-construction strategies. More experienced writers
improve their existing competencies in creating narrative.?

Students in an inquiry-based curriculum who used a variety of technologies, includ-
ing CD-ROM, videodiscs, and computers to organize, plan, and collect information and
write reports, acquired significant amounts of content knowledge and developed a
positive self-image ¢

A computer-managed spelling instruction program improved seventh-grade spelling
performance significantly.’

Citatlons for research resulits:
!Snyder, 1. (1993). Writing with word processors: A research overview. Educational Research,
35Q1), 49-65.

?Nixon, G. (1992). The integration of computer software with printed materials to enhance the
reading skills of middle school students. Nova University. (ED 350 560) Also, see Arroyo, C.
(1992). What is the effect of extensive use of computers on the reading achievement scores of
seventh grade students? (ED 353 544)

$McMillan, K. & Honey, M. (1993). Year one of Project Pulse: Pupils using laptops in science and
English. Technical Report No. 26. New York: Center for Technology in Education. (ED 358 822)

‘Riel, M. (1990). Computer mediated communication: A tool for reconnecting kids with society.
Interactive Learning Environments, 1(4) 255-263. Also, see Riel, M. (1992). A functional analysis
of educational telecomputing: A case study of learning circles. Interactive Learning Environ-
menis, 2(1), 15-19, and Zoni. §J. (1992). Improving process writing skills of seventh grade at risk
students by increasing interest through the use of the microcomputer, word processing software,
and telecommunications technology. Nova University. (ED 350 564)

SElliot, A. (1992). A microanalysis of learners’ responses to procedural facilitations provided by
the Writing Partner. Paper presented at the annual conference of the American Education
Research Association, San Francisco, CA. (ED 346 459)

SPersky, S. (1992). The Middle School Technology Integration Project Overview, Newton, MA:
Educational Development Corporation.

?Assink, E. & van der Linden, J. (1993). Computer controlled spelling instruction: A case study in
courseware design. Journal of Educational Computing Research, 9(1), 17-28.

Things to read:
Paula Kay Montgomery (1992). Integrating Library, Media, Research, and Information Skills.
Pbi Delta Kappan, 73(7) 526-528.

Timothy Tyler, (1992). A School with Its Own TV Station, Principal, 72(4) 51-52.

Places to call or visit:
Claron Hanefeld, Technology Coordinator, East Allen County Schools, 1000 Prospect Avenue,
New Haven, IN 46774, 219/493-3761

Joel Orleck, Computer Coordinator, Meigs Magnet School, 713 Ramsey Street, Nashville, TN
37206, 615/244-9261

© 1994 Apple Computer, Inc. Apple, the Apple logo, and Macintosh are trademarks of Apple Computer, inc., registered
in the U.5.A. and other countries. Permission to reproduce for nonprofit use is granted, provided this publication is credited.



in a kindergarten class,

students create small books
on the computer. One writing

project that helps students

recognize both numbers and

letters involves making a
“phone book” that collects
classmates’' names and
numbers.

Elementary School
Language Arts

Why use computers for language acquisition?

The earliest writers, kindergartners and first-graders, use language to tell stories and
illustrate them—wanting to communicate their own experiences and ideas. When writing
or listening to a story, or working on projects using paint or graphics programs, children
are also using spelling and vocabulary functionally. And as children use words, they begin
to read.

Children write freely on the
word processor. Some research-
ers find that children’s word
processing is more like speech
than other writing, and children
choose to spend more time on
language acquisition in class-
rooms with a word processor.
When children are motivated by
technology, leaming is fun and
students become actively involved
in the learning process.

The opportunity to develop
language skills occurs when
listening, reading, speaking, and
writing skills are combined in real
tasks. Language arts projects,
such as having students use computers to develop a newspaper to be shared with parents
and other students, can dramatically improve language mechanics while, at the same
time, enhance attitudes toward writing and other language skills.

Davidson'’s Kid Works 2 provides an exploratory
environment for writing, drawing, and listening.

What the research says:

Children quickly learn to use word processing software and often do better writing
than with pencil and paper.!

Using word processing results in fewer grammar, punctuation, and capitalization
errors, especially among students with low abilities.?

Authentic writing with computers is an effective way of learning language mecharucs.
When combined with the use of telecommunications, such as a cooperative development
project, improvements show up on both holistic assessments and standardized tests.!

When children use a computer to study spelling, they are more engaged and, as
result, achieve higher spelling scores.*

Effectiveness Reports
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Elementary School
Language Arts

When teachers learn about computers, this new knowledge helps their students’
writing improve, mainly because they give students more opportunity to write on the
computer.?

Citations for research resuits:

!Johnston, J. and Olson, K. (1989). The use of the computer as a writing tool in a kindergarten
and first grade classroom. CIEL Pilot Year Final Report, part 2. University of Michigan and Apple
Computer. .
2Cheever, M.S. (1987). The effects of using a word processor on the acquisition of composition
skills by the elementary student. Doctoral dissertation, Northwestern University.

3Riel, M. (1989). The impact of computers in classrooms. Journal of Research on Computing in
Education, 22, 180-190. Also, Riel, M. (1990). Computer-mediated communication: A tool for
reconnecting kids with society. Interactive Learning Environments, 1(40), 255-263.

‘MacArthur, CA., Haynes, J.S., Malouf, D.B., Harris, K & Owings M., (1990). Computer instruction
with learning disabled students: Achievement, engagement, and other factors that influence
achievement. Journal of Educational Computing Research, 6(3), 311-328.

$Despot, P.C. (1992). Nurturing the communication abilities of second grade students by using
notebook computers to enhance the writing process. Nova University. (ED 351 700)

Things to read:
Susan Drenning & Lou Gexz (1992). Computer ease. Phi Delta Kappan, 73(6), 471472.

Liam F. Heaney (1992). Children using language: Can computers help? Gifted Children Interna-
tional, 8(3), 146-50.

J. Hetterscheid, L. Pott, K. Russell & J. Tchang (1992). Using the computer as a reading portfolio.
Educational Leadership, 49(8), 73.

Paul McCarty (1992). Bringing the world into the classroom. Principal, 71(2), 8-10.

James L Thomas & Elaine A. Goldsmith (1992). A necessary partnership: The early childhood
educator and the school librarian. Pbi Delta Kappan, 73(7), 533-536.

Places to call or visit:
Alice Lewandowski, First grade teacher, Solon Robinson School, 601 Pettibone Street, Crown Poune,
IN 46307, 219/663-2525

Liz Whitaker, Coordinator Instructional Technology, Drachman Elementary School,
549 S. Convent Ave., Tucson, AZ 85701, 602/798-2735

Sandy Andrews, Assistant Principal, Lake Wylie Elementary School, 13620 Erwin Road,
Charfotte, NC 28273, 704/343-3680

Cynthia Cavanagh, Coordinator of Educational Technology, William Seach Elementary School.
770 Middle Street, Weymouth, MA 02188, 617/335-7589

© 1994 Apple Computer, inc. Apple, the Apple logo, and Macintosh are trademarks of Apple Computet, inc., repsteres
in the U.SA and other countries. Permission to reproduce for nonprofit use is granted, provided this publication s cecsted




Using images from a blology
videodisc, fourth-graders
learn about plants and
animais in the rain forest.
Then, by connecting
videodisc Images to their own
text, they create an Interactive
report for their classmates to
read.

Elementary Science
and Mathematics

Why use computers for elementary sclence and mathematics?

Children learn by doing, and the computer can play a vital role in making science and
mathematics dynamic and engaging for students. Software designed for the elementary
grades can be used effectively to teach everything from colors and shapes to the most
complex science and math skills. These programs—which build on a child’s natural ten-
dency to play—focus on problem solving, reasoning, and communications.

In science, computers help make the subject matter real and accessible to children.
Using computer links to telecommunications networks, students in different parts of the
world can participate in projects in which they compare the length of shadows cast by a one-

meter stick at different latitudes or

calculate the Earth's circumference.
In mathematics, students are encour-
aged to apply math skills to real-
world problems in order to gain a
deeper understanding of the con-

cepts. Technology helps students
make connections, analyze ideas, and
develop conceptual frameworks for
thinking and problem solving. They
do real science, apply mathemarics,

and share their findings with others.
Technology gives students a
chance to be in control, and allows
Botanical Gardens, from Sunburst/WINGS for , '
learning, lets students control many variables in them to do .thmgs they once only
simple experiments. read about in textbooks and
workbooks.

What the research says:

Computers help elementary students of all ability levels to learn science content and to
increase their logical thinking and problem-solving skills.!

Students show greater achievement on standardized tests after using computers for
math problem solving.?

Telecommunications projects in science help students develop both specific science
concepts and global awareness while using computer tools.?

Students working collaboratively to explore science concepts are effective and success-
ful when they use a local-area network.*

Effectiveness Reports
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Elementary Science and
Mathematics

Children can use a2 computer-based manipulative math environment that provides
more control and flexibility than hands-on materials, helping to integrate objects and
symbols in a visual approach where real manipulatives are not feasible.?

Children using computers in mathematics are more independent learners and prefer
learning on computers to learning with worksheets or precision teaching$

Citations for research resuits:

! Kirkwood, JJ. & Randy Gimblett, R. (1992). Expert systems and weather forecasting in the 4th
and 5th grades. Journal of Computing in Childbood Education, 3(3-4), 323-333. Also, Ziegler,
EW. & Terry, M. (1992). Instructional methodology, computer literacy, and problem solving
among gifted and talented students, International Journal of Instructional Media, 19(1), 45-51.

2 Phillips, ]. & Soule, H. (1992). A comparison of fourth graders’ achievement: Classroom
computers versus no computer. Paper presented at the Midsouth Educational Research Associa-
ton. (ED 354 874); Clouse, RW. (1991-1992). Computer-based at-risk instructional model.
Journal of Educational Technology Systems, 20(3), 87-34; Clouse, R.W. (1991-1992). Teaching
and Leamning with computers. Journal of Educational Technology Systems, 20(4), 261-302.

3 Fine, C. (1991). Research on the National Geographic Kids Network. Oak Brook, IL: North
Central Educational Laboratory.

{Newman, D., etal (1989). Computer mediation of collaborative science investigations.
Journal of Educational Computing Research, 5(2), 151-166.

* Char, C. (1993). Computer grapbic feltboards: New software approacbes to children's
matbematical exploration. Newton MA: Educational Development Center.

§Vacc, N.N. (1991-1992). A comparison of using a microcomputer, precision teaching, and
worksheets to master basic multiplication facts. Jowrnal of Educational Technology System,
20(30), 179-198.

Things to read:

Brian A Bottge & Ted S. Hasselbring (1993). Taking word problems off the page. Educational
Leadership, 50(7), 36-38.

Patricia F. Campbell (1988). Microcomputers in the primary mathematics classroom.

The Arithmetic Teacber, 35(6), 22-29.

Richard Binswanger (1988). Discovering perimeter and area with Logo. The Aritbmetic Teacber,
36(1), 18-24.

Electronic Learning, March, 1993 issue on technology and science literacy.

Sarah M. Butzin (1992). Integrating technology into the classroom: lessons from the project
CHILD experience. Phi Deita Kappan, 74(4) 330-333.

Places to call or visit:
Marguerite Hart, Technology Coordinator, Metropolitan School District of Washington Township,
3801 East 79th Street, Indianapolis, IN 46240, 317/2264239

Keith Hanson, Science & Technology Resource Teacher, Franklin Park Magnet School, 2323 Ford
Street, Fort Myers, FL 33916, 813/332-1750
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